Introduction
Multimodal analysis of peripheral physiological signals is widely used in the area of psychological and neuroscientific research. It comprises the combined measurement of different signals, e.g. electrocardiogram (ECG), electrodermal activity (EDA), a.s.o, with high temporal resolution. It is often difficult to realize measurments of variably combined signals, while ensuring high signal quality and synchrony. We developed a system consisting of several modules, where each is dedicated to measure particular signal types providing high quality. They can be variously combined, which allows to adopt to the needs of different applications.
Methods
We defined a platform consiting of a suitable microcontroller and a unique communication interface, allowing the usage of different wireless technologies at the same time. The platform provides a stable environment to measure various peripheral physiological signals using different moduls. Synchronization between modules is based on the estimation of the round trip time. For bioelectrical signals, we realized an efficient development framework. It is based on a unique analog-front-end, which was modeled using MATLAB in order to analyze, paramterize and optimize data processing. A visualization front-end provides system configuration and further signal analysis, e.g. FFT.
Results
We developed a system consisting of three modules. While the first combines the measurement of a 12 lead ECG (2uV resolution, range -4mV...+4mV) and respiratory rate, and the second EDA (5 ohm res., range 0…100 MOhm) and skin temperature (0.0625K res.), the third measures EMG. A base station joins a Bluetooth network, used for ECG, and the IEEE 802.15.4 network, used for other modules, and synchronizes the system. The synchronization accuracy was 3ms.
Conclusion
The system provides the synchronized measurement of several peripheral physiological signals at the same time. Modules can be combined arbitrarily and the system can even be extended easily. The usage of other wireless technologies could increase the system perfromance (more signals, synchronization accuracy).
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